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Summary Paraganglioma and adrenal pheochromocytoma are tumors of common
origin arising from chromaffin cells. However, it is extremely rare to find mediastinal
paraganglioma simultaneously with bilateral adrenal pheochromocytoma. We report
a 53-year-old man who was diagnosed with posterior mediastinal paraganglioma and
bilateral adrenal pheochromocytoma and who underwent successful excision of the
posterior mediastinal mass and bilateral total adrenalectomy.
& 2004 Elsevier Ltd. All rights reserved.
A 53-year-old man was hospitalized for the evalua-
tion of a posterior mediastinal mass in March 2002.
The patient’s medical history was as follows: about
20 years ago, he was treated with an oral
antituberculosis medication due to pulmonary
tuberculosis. About 10 years ago, he was diagnosed
with hypertension and bilateral adrenal pheochro-
mocytoma at another hospital and was treated with
alpha-blockers without surgical resection. He has
been hospitalized repeatedly because of recurrent
hemoptysis due to earlier pulmonary tuberculosis
since 1995, and he underwent bronchial arterial
embolization because of massive hemoptysis. At
that time, a chest computed tomography (CT)
showed a 4 cm well-enhanced mass in his posterior
mediastinum, but he declined further evaluation of
the mass. The size of mass had not changed at a
follow-up chest CT scan undertaken in February
2002 (Fig. 1A). The patient’s family history was
negative.
For the evaluation of the posterior mediastinal
mass, a percutaneous needle biopsy was performed
and pathologic findings showed paraganglioma.
Hormonal assays and magnetic resonance (MR)
images of the patient’s abdomen were performed
to evaluate bilateral adrenal pheochromocytoma.
Levels of 24-h urinary metanephrine, vanillylman-
delic acid and serum norepinephrine (4.9mg/day,
26.8mg/day and 2408 pg/ml, respectively) were
elevated. However, the serum parathormone level
and the serum calcitonin level were in the normal
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image of the bilateral adrenal masses was compa-
tible with pheochromocytoma (not shown). In 72 h-
delayed whole-body images using Iodine-131 me-
taiodobenzylguanidine (131I-MIBG) scintigraphy, bi-
lateral but asymmetric increased radioactivities in
both adrenal glands were observed (Fig. 1B);
radioactivities in the left adrenal gland are much
larger than in the right adrenal gland, which
appears as a small coin-like shape. However, no
radioactivity is seen in the posterior mediastinal
mass lesion and other sites considered as abnormal
findings.
In April 2002, the patient underwent surgery.
After the excision of the 4.5 3.0 2.5 cm3 tumor
in the posterior mediastinum, a bilateral total
adrenalectomy was performed. The size of the left
adrenal mass (5.2 4.5 3.7 cm3) was much larger
than the right adrenal mass (1.0 0.9 0.8 cm3).
Microscopically, surgical specimens of the adrenal
and posterior mediastinal masses showed typical
findings of pheochromocytoma and paraganglioma,
respectively (Fig. 1C and D); the two lesions show a
similar growth pattern; polygonal cells with sharply
defined border are arranged in irregular nests
around a delicate vasculature (Zellballen pattern).
Immunohistochemical staining is markedly positive
for neuron-specific enolase and chromogranin.
There is no finding of malignancy; mitosis is very
rare (less than 1 per 30 high power field). Moreover,
hemorrhage, necrosis and invasion to surrounding
tissue and vessels are not seen. The posterior
mediastinal mass was surrounded by normal para-
ganglion tissues (Fig. 1E); paraganglion tissue
including ganglion cells and peripheral nerve
bundles around the mass are seen.
Discussion
Paragangliomas (extra-adrenal pheochromocyto-
mas) are rare tumors arising from extra-adrenal
chromaffin tissues that are derived from the neural
crest. The most common site of paragangliomas is
the region between the diaphragm and the inferior
renal poles and at least 85% of all extra-adrenal
pheochromocytomas have been found below the
diaphragm.1 Our case is quite rare in that the
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Figure 1 (A) A contrast-enhanced CT scan showing an enhancement of the tumor in the left paraspinal area. (B) 131I-
MIBG scintigraphy 72 h after the intravenous injection of 111MBq (3mCi). (C) Adrenal mass in right adrenal gland
(chromogranin, 200 ). (D) Posterior mediastinal mass (chromogranin, 200 ). (E) Normal paraganglion tissue around
the posterior mediastinal mass (hematoxylin–eosin, 40 ).
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patient had a posterior mediastinal paraganglioma
and bilateral adrenal pheochromocytoma concur-
rently. Rare cases of multifocal tumors have been
reported in diseases with genetic abnormality. One-
third of multiple endocrine neoplasia (MEN) type 2
or Von Hippel–Lindau disease have been presented
as bilateral pheochromocytoma.2 The bilaterality
suggests a multicentric origin in the development
of these tumors. But, it is extremely rare multifocal
tumors in sporadic case like this patient.
It is important to investigate the entire body in
patients suspecting pheochromocytomas because
pheochromocytomas may arise in extra-adrenal
locations in about 18% of patients.1 In our patient,
we were not able to detect the posterior mediast-
inal mass earlier because we did not examine the
entire body carefully. For this purpose, 131I-MIBG
scintigraphy is very useful to detect extra-adrenal
disease, especially in the examination of post-
operative recurrence or malignant metastatic dis-
ease.3,4 The high efficacy of 131I-MIBG scintigraphy
for the detection of phechromocytoma is well
known. However, there was no uptake of 131I-MIBG
in the posterior mediastinal lesion in this case. A
false-negative rate of about 10% has been re-
ported.5,6 Although the exact reasons are unknown,
the most likely explanation is variability in the
spectrum of uptake capacity. 131I-MIBG enters
pheochromocytoma cells by two different path-
ways. Type I amine uptake is a specific, energy-
requiring, sodium-dependent and saturable
mechanism, which predominates when the concen-
tration of MIBG is less than 10 mM/l. Type II uptake
(nonspecific, energy-independent, diffusional me-
chanism) occurs at higher concentrations.7,8 The
uptake of 131I-MIBG is believed to be mainly due to
the type I mechanism and subsequent storage in
catecholamine-storage granules. On the other
hand, it is also possible that a metastatic lesion
can have a different scintigraphic quality than the
primary tumor. But, we could not find any case
reports about the difference in scintigraphic
quality between metastatic lesion and primary
focus of pheochromocytoma. If a lesion is the true
metastatic lesion from the primary tumor, the
nature of uptake of radioisotope will be the same
because they have the identical histologic features.
At first, we had thought that the posterior
mediastinal mass might be a metastatic lesion from
the adrenal pheochromocytoma. However, we were
able to conclude that the thoracic mass was not a
metastatic lesion for the following reasons. First,
the surgical specimen of the posterior mediastinal
mass showed typical findings of paraganglioma and
had no malignant features. Second, the posterior
mediastinal mass was surrounded by normal para-
ganglion tissues. Malignant pheochromocytoma
have the feature of extensive local invasion or
metastasis to sites where chromaffin tissue is not
normally present.9 Third, the 131I-MIBG scintigraphy
of the posterior mediastinal mass was negative,
unlike the adrenal lesion.
In conclusion, paragangliomas can coexist with
adrenal pheochromocytomas although the inci-
dence is very rare. Therefore, clinicians who see
patients with adrenal pheochromocytomas should
investigate the entire body. At this time, 131I-MIBG
scintigraphy is very useful for initial examination,
but careful attention is required because of the
possibility of a false negative.
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